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Key points

University activity accounted for about 1 percent of GDP in 2021. Universities employed
21,930 full time equivalents (FTE), about 1.0 percent of filled jobs.

Beyond their direct transaction-based activity, universities contribute to the New Zealand
economy through the improvement in productivity attributable to university research, the
improved productivity of the university graduates (reflected in the higher incomes they
earn) and the attraction of overseas students to New Zealand.

The focus of this report is on the economic activity generated by university outputs — gains
that would not have occurred without the university sector. The main sources of these
gains are:

e  ‘Export’ income - university fees paid by international students and the living expenses
of international students, resident in New Zealand

e  Economy-wide productivity gains that are generated by the application of the skills
taught to graduates and the application of university research to innovation.

We have estimated three types of economic contribution from the New Zealand university
sector:

e International education earnings by universities
e  University-related expenditure in the New Zealand economy
e  The long-term contribution of university education and research.

These are described below.

International education earnings by universities

This is an assessment of the additional economic activity that international education
generates for the New Zealand economy, through earnings from direct and indirect
expenditure by international students and their visitors. At a headline level, the findings
are:

e International education generates at least $742 million per year for New Zealand:

— International students pay $440 million a year in fees to study at university in New
Zealand

- International students spend an additional $272 million a year in New Zealand on
accommodation and other living expenses (excluding GST)

—  Visits by the friends and relatives of international students potentially generates
another $30 million a year




—  This equates to an average direct contribution® of approximately $30,000 per year
per student or approximately $90,000 per student completing a three year
programme of study.

e New Zealand universities’ earnings from export education represent 0.9 percent of all
New Zealand’s exports of goods and services.

There are other potential benefits from international education that could not be
qguantified or estimated. These include:

e The value generated by the international students who settle in New Zealand as skilled
migrants after graduation

e The longer-term benefits to New Zealand after international students return to their
home countries. These benefits range from graduates who encourage other students
to study in New Zealand through to graduates who use their knowledge of this country
to drive trade and tourism.

University-related expenditure in the New Zealand economy

This is an assessment of the direct and indirect impact of the expenditure of all eight
universities on the overall economy. It uses Computable General Equilibrium (CGE) model
multipliers to estimate how much smaller the economy would be without universities. Flow
on effects appear relatively modest, but this is because CGE modelling assumes people
currently employed in the university sector would be employed in other parts of the
economy if universities did not exist.

At a headline level, the findings are:

e  The university sector spent $4.2 billion in 2021 on staff, capital and the purchase of
goods and services while its direct contribution to GDP was $3.1 billion (about 1
percent of GDP)

e  Flow on (indirect effects) of university expenditure add another 0.1 percent to 0.2
percent of GDP. University activity therefore represents between 1.1 percent and 1.2
percent of GDP (direct plus indirect effects)

e  Universities account for as many as 26,310 jobs in the wider economy (about 1.2
percent of all people in employment):

—  Universities employed around 21,930 staff in 2021 (about 1.0 percent of New
Zealand’s total labour force)

—  The flow-on effect of university employment accounts for another 2,190 to 4,380
jobs in the wider economy.

Long-term contribution of university education and research

This is an assessment of the long-term direct and indirect impact of university graduates
and university research on GDP. At a headline level, the findings are:

e  Graduates and human capital:
Based on 24,760 international students enrolled at universities in 2018 as reported in the Export Education Levy Full-year Statistics

(2018) available at https://www.educationcounts.govt.nz/statistics/international-education/international-students-in-new-
zealand




— graduates with bachelors level qualifications earn about 47 percent more than
people with a secondary school education only. People with postgraduate
qualifications earn about 75 percent more than people with a secondary school
education only

— New Zealand’s GDP is 3.3 percent to 6.4 percent higher because of the impact
that a university education has had on the productivity of the workforce with
university qualifications

— In addition to being more productive themselves, graduates lift the productivity of
other employees in their workplaces. This accounts for around 0.8 percent of GDP

— There are a range of other health, standard of living, wellbeing and
intergenerational benefits that appear to accrue to graduates. These were not
assessed in this study, but international research suggests the benefits to
graduates are typically worth about double the graduate’s actual annual earnings?

e Research and the transfer of knowledge:

— The stock of all knowledge generated by universities and adopted over time
across the wider economy accounts for around 8.2 percent to 9.7 percent of GDP

— A 10 percent increase in higher education research spending will eventually
increase GDP by 1.75 percent to 1.84 percent.

For example, McMahon, Walter W (2009). Higher Learning, Greater Good: The Private and Social Benefits of Higher Education.
Baltimore: The Johns Hopkins University Press. assesses benefits such as being able to live in nicer neighbourhoods, making better
purchasing decisions, having better health, having healthier more successful children, etc. as increasing annual income by 122%.
Other studies, such as Wolfe, Barbara L., and R.H Haveman. Social and non-market benefits from education in an advanced
economy. In Yolanda Korzycki ec., Education in the 215t Century: Meeting the Challenges of a Changing World. Boston. Federal
Reserve Bank. 2003. estimate benefits as being around 100% of annual income.
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Approach

1.1

1.2

Introduction

The objective of this report is to estimate the economic contribution of universities to New
Zealand in a form that is useful for a variety of purposes, from funding and other policy
discussions with government through to public explanation of the role of universities. To
meet these requirements, the approaches used need to:

e Beregarded by the intended audience as credible and evidence-based
e  Explain how the contribution is made as well as its estimated size
e Indicate how the contribution could be changed over time.

Based on these criteria, our approach is to define sources of benefit from university
education (mainly higher productivity), estimate their magnitude and then estimate their
impact on economic activity using two complementary approaches:

e  Growth accounting, based on the model developed by Deloitte Access Economics® — to
estimate long run average contribution of tertiary education and research and
development spending to economic activity (GDP)

e  Computable general equilibrium modelling — to assess the impact of changes in
university activity at the margin and disaggregate the sectors of the economy that are
affected.

These two approaches focus on the future stream of benefits that arise from the teaching
and research outputs of universities.

These are the two of the three main types of approach that we have identified in our
review of the literature on the assessment of the economic impact of universities. A third
approach —economic impact analysis — considers the economic activity and employment
that is directly and indirectly generated by the spending of universities and the students
they attract. The main drawback of this approach is that it relies on a multiplier analysis
which is regarded with scepticism by analysts including government officials. We discuss
this method in Appendix B but do not recommend its use.

In the following sections we identify the main drivers of the benefits from the universities’
outputs on economic activity and discuss the available literature on how to quantify the
size of those benefits.

Estimating benefits

Universities affect the level of economic activity through three main channels:

e Research that provides access to new technologies that boost productivity in the
economy

Deloitte Access Economics, 2015. The Importance of Universities to Australia’s Prosperity. A Report Prepared for Universities
Australia. https://www.universitiesaustralia.edu.au/news/commissioned-studies/The-Importance-of-universities-to-Australia-s-
prosperity#.V8diYZh96Uk.
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e  Education of domestic students which increases the productivity of both those with
tertiary qualifications and the workforce in general

e  Exportincome from the education of international students and potential benefits to
immigration.

In addition to these benefits, universities also help to improve social cohesion and equity. A
university education is empirically correlated with an increased ability to adapt to
technological change in the workplace, preservation of cultural values and lowering the
incidence of criminal behaviour, improved health outcomes, better quality of life and
positive intergenerational effects. We have not been able to quantify these benefits and
therefore we have not included them in our quantitative estimate of the economic
contribution.

Modelling the benefits

Quantifying the benefits of university education and research is difficult because of the long
lead times and variation in the strength of causality between the university activity and
economic activity. As universities have been an integral part of the economy for a long
period of time, it is almost impossible to create credible models of the economy with and
without universities. To address this issue we have relied mainly on growth accounting.
This is a framework that attributes economic growth to the quantity and quality of the
factors of production — effectively a top-down approach. University activity influences the
quality of the factors of production through both the innovation enabled by research and
the increased productivity of workers from the skills that they acquire

Growth accounting

For the growth accounting framework we have used a ‘cross-country’ model estimated by
Deloitte Access Economics that ‘allocates’ changes in gross domestic product across factors
of production that include physical capital, human capital, labour and measures of
efficiency. The average long-term contribution of universities to economic activity is
modelled through two mechanisms:

e  Effect on labour efficiency of ‘higher education’® research and development spending

e Effect on human capital as measured by the proportion of the population aged over 15
with a tertiary education.

The reliability of the growth accounting framework model for estimating the economic
impact of New Zealand universities depends on both the extent to which the specification
of the model includes all of the major independent variables and the similarity between the
New Zealand economy and universities with the other countries used in the model sample.
(The growth accounting model is not used to estimate the economic impact of international
students as it is not designed for this purpose.)

What the results mean

The growth accounting model provides a broad estimate of the effect of R&D spending and
implicitly assumes that the increase in R&D spending is permanent and that the historical

The model also considers ‘other research and development spending’ and ‘exposure to trade’ as variables that can explain improved

efficiency.




returns to R&D will remain constant. As this approach involves cross-country data, its
applicability to New Zealand is dependent on the similarity between New Zealand and the
average of the sample of countries used in the analysis. (The model includes short-run
adjustment and long-term steady-state elements that allow the estimate to adjust for
temporary departures from the long-run equilibrium in individual economies.) Also the
growth accounting model does not explicitly consider the contribution of international
students to economic activity.




Benefits of universities

2.1

2.2

Introduction

Universities contribute to increased levels of economic activity through education of
students and completion of research that may enable or directly support innovation that
increases productivity.

Higher education provides graduates with skills and knowledge that make them more
productive. Graduates can have ongoing access to this source of knowledge and advice
through a range of services: for example by attending seminars and short courses or
obtaining consulting advice from university staff. The increased productivity is reflected in
the income premium earned by graduates which seems to peak when people reach their
mid-forties (or later for higher qualifications).

The basic research completed by universities both informs the content of the higher
education they offer and provides the basis for applied research and commercial innovation
in the economy. The basic research activity also provides an attractor for agglomeration
and development of relationships with other specialist researchers and commercial
enterprises in New Zealand. In addition, the research capability at New Zealand universities
provides a locally oriented access point to international academic research and funding.

In this section we discuss how these effects can be described and then quantified.

Graduate income premium

Tertiary graduates earn higher incomes than people with lower-level qualifications and also
have a higher likelihood of earning an income. For this report we have used data from the
Household Labour Force Survey (HLFS) as the input for the income premium earned by
wage and salary earners with different academic qualification levels. Although HLFS data is
more aggregated than the Census 2018 data it is current and has enough detail for the
growth model calculations. (The analysis of the Census 2018 data is included as Appendix A
and was included in the 2019 version of this report.)




2.2.1

Table 1 Income premium for people with qualifications
Average earnings compared to average earnings for ‘No’ ‘Secondary School’ and ‘Level 1-3’ qualifications

Level 4-6 Bachelors Postgraduate
degree and
level 7

2013 37% 56% 87%
2014 33% 57% 94%
2015 37% 58% 95%
2016 34% 52% 85%
2017 32% 48% 86%
2018 26% 48% 81%
2019 25% 50% 82%
2020 25% 45% 77%
2021 27% 47% 75%

Source: NZIER analysis of HLFS data

We have not found any authoritative literature on how the income premium for those with
a tertiary education varies with the proportion of people with a tertiary education and
other factors. The literature on the changing nature of work and the effects of automation
suggest that there are a number of complex processes occurring:

e Unskilled and semi-skilled tasks are being automated or outsourced to countries with
lower labour costs

e  Skilled workers are able to complete old tasks more efficiently and are using
technology to develop new services. The analysis of the income differential is used in
different ways by the two modelling frameworks we have employed to analyse the
economic impacts of universities. The growth accounting framework is primarily
concerned with the proportion of the population aged over 15° that has a tertiary
education. Some of the gradual increase in income premium will be captured by the
fitting of the relationships over a thirty-year period.

Spill-over benefits for other workers

The literature on the income benefits of a university education discusses the spill-over
benefits from the employment of graduates to the income and employment of workers
without a tertiary education. However, there are a range of views on how to establish
causation. Acemoglu and Angrist® applied strong controls for bias and found weak evidence
for positive returns. At the other end of the scale Moretti’ estimated that a 1.0 percent

5 The growth accounting framework uses a slightly different age range — ‘aged over 15’ — to the age classification used in the Census
data which includes those aged 15 and is described as ‘aged 15 and over’.

6 Acemoglu, D., and J. Angrist. 1999. How Large Are the Social Returns to Education? Evidence from Compulsory Schooling Laws.
National Bureau of Economic Research. http://www.nber.org/papers/w7444.

7 Moretti, E. 2002. Estimating the Social Return to Higher Education: Evidence from Longitudinal and Repeated Cross-sectional Data.
National Bureau of Economic Research. http://www.nber.org/papers/w9108.
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increase in the share of the population with a tertiary education raises overall wages by
about 1.5 percent. Deloitte Access Economics refer to later work by Moretti and state®

the wage of those without a tertiary qualification has been estimated to be 1.6—
1.9% higher as a result of a 1 percentage point increase in the number of workers
with a university higher education degree.

University research

The main economic benefits from increased research funding identified in the literature on
the contribution of universities are a combination of long-term increases in productivity
from innovation based on the processes of dissemination and application of ‘knowledge’
created by the research, and the higher income levels of graduates with research degrees.
These benefits are difficult to estimate as a return on investment because both the range
and timing of productivity gains from research varies widely in comparison to the research
expenditure and are realised as a long-term increase in gross domestic product.

Productivity gains

Universities are key providers of higher education and research excellence. They combine
resources and skills that provide the domestic economy with opportunities for innovation
and productivity improvement through:

e  Access to overseas research with adaptation and application to local conditions that
assists domestic industries to improve productivity and maintain competitiveness®

e  World-leading research that leads to innovation and provides a competitive advantage
of New Zealand industry or intellectual property that can be commercialised.

We can consider the research completed by universities as an addition to a stock of
knowledge that increases productivity over time. (The nature of this stock of knowledge
also depreciates over time but this is implicitly accounted for in the models.)

This approach can then be used to model the benefit of the research either as a:
e  Return on investment realised as an improvement in productivity

e  Benefit from the ‘stock of knowledge’ estimated using cross-country regression of
factors that contribute to growth.

In practice the links between research’® and development spending, innovation, improved
productivity and finally economic growth are not directly observable or mechanical and are
highly variable. Therefore, applying either model to estimating the gains from research
spending is subject to a high margin for error. Both models suffer variation caused by
uncertainty about the actual level and mix of R&D spending and attribution of productivity
changes in general let alone specific R&D. The CGE modelling based return on investment
approach is suited to showing how particular industries or sectors could be affected by an

8 Deloitte Access Economics p. 28, apparently based on a study by Moretti E, (2004): Estimating the Social Return to Higher Education:
Evidence from Longitudinal and Repeated Cross-sectional Data. Journal of Econometrics, 121, pp. 175-212.

9 New Zealand completes a very a small proportion of the total world R&D spending and as small open economy is heavily dependent
on the spill-in of knowledge from overseas economies. See ‘The Role of R&D in Productivity Growth: The Case of Agriculture in New
Zealand: 1927 to 2001’, by Julia Hall and Grant M. Scobie, New Zealand Treasury, Working Paper 06/01, March 2006, Abstract p. i.

10 Research spending is often duplicated across multiple organisations and has a wide range or returns, depending on whether the
research generates a usable application, the time between the completion of the research and the application and how widely the
application spreads.
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R&D induced change in productivity and how these changes might encourage re-allocation
of resources within the economy following the shock. The approach is to compare runs of
the CGE model with and without the shock. However, this model is not well-suited to
estimating the overall contribution of university research because of the difficulty of
defining a model of the economy in which the universities did not exist.

Return on R&D for growth modelling

The return to higher education R&D in the Deloitte Access Economics growth accounting
model is expressed as the elasticity of long run per capita GDP in response to an increase in
higher education R&D, and implies that a sustained 5 percent increase in higher education
R&D spending per capita will increase steady-state per capita GDP about 0.85 percent.

International education

Universities attract international students which increases the level of economic activity
through the fees paid by international students for their education and the goods and
services that they buy while in New Zealand, and the additional tourism spending in their
own right or as a result of friends or family that travel to New Zealand to visit them.

The direct economic effects of international education are:

e  Tuition fees of $440 million per year from international students
e Living expenses of approximately $272 million.

e  Tourism spending by visitor and relatives of about $30 million.

Another potential benefit from international students is the extent to which those that gain
New Zealand residency after completing their study adjust more quickly to the New
Zealand labour market than migrants that have not studied in New Zealand.

The growth accounting framework does not explicitly consider the impact of international
students. CGE modelling is used to estimate the impact of international education
expenditure by simulating the effect on the economy of an expansion in the level of
international education in section 3.3 CGE modelling approach.

Conclusion

The purpose of this section has been to identify and describe the main economic benefits
from tertiary education and to provide an indication of how they might be incorporated
into models of the effect of universities on the economy. The largest impact and the one
that can be measured with the greatest certainty is the income premium received by
graduates. Returns from university research are likely to be the next largest source of
benefit but it is hard to find generalised estimates of the aggregate impact. Both of these
mechanisms have long lasting effects on the economy.

International education income (a form of export) has a much more direct and immediate
impact on the economy than the graduate income premium and productivity returns to
university research which are long-term investments.




3 Modelling approach

3.1 Introduction

This section describes the application of the growth accounting and CGE modelling
frameworks to the benefits identified in Section 2 Benefits of universities, to estimate their
effect on the rest of the economy.

3.2 Growth accounting model

3.2.1 Model structure

Deloitte Access Economics, as part of their assessment of the contribution of universities to
the Australian economy, developed a cross-country model of economic growth that seeks
to disaggregate the contribution of human capital and higher education R&D on national
income. The model uses a constant returns to scale production function with three inputs:
physical capital, human capital and labour, that are each paid their marginal product. The
labour input is modified by a function that describes technological progress and economic
efficiency.

The economic efficiency function considers higher education R&D, other R&D and exposure
to international trade as key drivers of the rate of change in economic efficiency.
Technological progress is assumed to grow at an exogenous rate which seems especially
reasonable for New Zealand, which has a share of world R&D spending of about 0.1
percent.

Deloitte Access Economics applied this methodology to research spending by New Zealand
universities and estimated that:

Increases in research investment by New Zealand universities over the last three
decades have increased real gross domestic product (GDP) by a cumulative 5129
billion.

Deloitte Access Economics found universities’ investments in research and the
subsequent effect on GDP over this period indicates a positive economic return on
investment of greater than 5:1.%*

3.2.2 Model estimates

Deloitte Access Economics estimated two versions of the model (‘steady-state’ and ‘short-
term dynamics’'?) using economic data from 37 countries (including New Zealand) over the
period 1980 to 2010. The key coefficients for the analysis of the economic contribution of
universities estimated from the model are:

e Individual and public productivity gains from tertiary learning:

u ‘Universities New Zealand Economic impact of universities’ contribution to innovation, July 2018’, Deloitte Access Economics, page 4

12 The transition adjustment model allows for situations where economies are not in a steady state by defining the form of an
adjustment equation that includes a convergence parameter that sets the speed at which economies converge to their steady state.
This equation was also fitted to the data so that the Deloitte Access Economics growth accounting model was effectively presented
as two models with common independent variables but different co-efficients and a lag structure for the short-term dynamic model.
The convergence parameter estimated for the short term dynamic model is 0.149 which means that model forecasts that, on
average, economies will reduce the gap between their steady state and current levels of output by 14. 9 percent per year.




— The percentage of steady-state output that can be attributed to tertiary human
capital input — between 8.4 percent (steady-state) and 16.0 percent (short-term
dynamic)

— The percentage change in steady-state output of the effect of an increase in the
proportion of the population aged 15 and over with a tertiary education —
between 15.2 percent (steady-state) and 23.3 percent (short-term dynamic)

e  Productivity gains from tertiary educator research:

—  The elasticity of steady-state output to higher education R&D — 0.175 for the
steady-state model and 0.184 for the short-term dynamic model.

3.2.3 Human capital contribution

The contribution of New Zealand universities to increasing the incomes of graduates can be
estimated as the increased income that is attributable to the qualification held by the
individual. This is a two-step process:

e  Estimate the contribution of human capital to national income using the Deloitte
Access Economics model (and the allocation of this income between private and public
benefits using Census data)

e Identify the human capital contribution to national income that is attributable to
university education.

Income difference due to human capital

Applying the parameters estimated in the Deloitte Access Economics model to the New
Zealand economy suggests the following estimates of the economic contribution of tertiary
education:

e  For New Zealand GDP in 2021 of $327 billion, the output that can be attributed to
tertiary human capital input is between $27 billion (steady-state) and $52 billion
(short-term dynamics).

e  We estimate that in 2021 people®®* who held a:

— Bachelor or higher degrees received an income premium approximately $22
billion in total above the estimated income received by people with secondary
school qualifications

— Level 4 to 6 qualifications received an income premium of approximately $5
billion in total above the estimated income received by people with secondary
school qualifications

e The difference of $13 billion (about 3 percent of GDP) between the growth accounting
model estimate of income attributed to human capital of $40 billion and the income
premium received by holders of tertiary qualifications includes both an estimate of the
productivity gain for levels of qualifications between tertiary and secondary school as
well as an estimate as the spill-over productivity gains to other workers of working
with graduates. We have not been able to separate these two influences. However,
assuming the two influences are both positive we can interpret the difference of $13

3 Based on Household Labour Force Survey data for 2021. According to the survey, in 2021: 255,100 held a post graduate qualification,




billion as a very crude estimate of the upper limit of the productivity gain from working
with tertiary graduates.

University education contribution to human capital

Estimating the additional national income generated by human capital that is attributable
to universities would requires adjustments for®:

e The proportion of degrees that are granted by universities weighted by their
contribution to the graduate income premium. Graduation data provided by Education
Counts indicates that universities awarded 86 percent of post graduate degrees, 70
percent of bachelor degrees and 5 percent of non-degree qualifications over the
period 2012 to 2021 which can be linked to about 63 percent of the estimated income
graduate income premium

e Allowance for the other factors such as cognitive ability and demographic factors
which also contribute to the higher incomes to graduate income premia. This
adjustment factor is more difficult to define but the limited available literature®®
suggests that about 50 percent of the income premia is due to tertiary education.

In combination these factors suggest that the appropriate adjustment factor is 31.4
Bpercent, so that the estimated contribution of past university education to GDP is
between $8.6 billion (steady-state) and $16.4 billion (short-term dynamics), and that a very
crude upper estimate of the combined spill-over productivity gain to other workers would
be just under 1 percent of GDP.

3.2.4 Research contribution

The parameters of the growth accounting model can also be used to estimate both the
implied value of the knowledge stock and the potential long-term contribution of recent
changes in higher education research to future national income.

The growth accounting model suggests that the share of output attributable to the
knowledge generated by university research is estimated at 8.2 percent (steady-state) to
9.7 percent (short-term dynamics) of GDP.” In the growth accounting model this
represents the implied value to the production technology of the economy of the stock of
knowledge accumulated by university research.

The elasticity of national income with respect to higher education research spending
estimated in the growth accounting model (17.5 percent (steady-state) or 18.4 percent
(short-term dynamics)) indicates that a sustained 10 percent increase in higher education

This adjustment is subject to a high margin for error as the census data does not include the type of provider from which people
obtained their highest qualification or what other qualifications they obtained.

Deloitte Access Economics (2015) p. 79 concludes that “around half the observed difference in earnings (on average) ... is explained
by the contribution of the qualification itself with over half explained by other factors such as age, experience, demographic
characteristics (such as parental education and occupation) and cognitive ability”. These comments were based on the analysis in
Wilkins, R., 2015. The Household, Income and Labour Dynamics in Australia Survey: Selected Findings from Waves 1 to 12,
Melbourne Institute of Applied Economic and Social Research, The University of Melbourne.

A New Zealand-based but more narrowly focused study by Scott, D. (2009) analysed observed difference in incomes three years
after graduation and similarly found that about half of the difference was explained by “differences in age, sex, ethnic group, field of
study, provider type, and industry and firm size of main employer”. See Scott, D., 2009. What Do Students Earn After Their Tertiary
Education? Wellington, N.Z.: Statistics New Zealand and Ministry of Education.

This attribution factor is lower than the 40 percent used in the 2016 report because it takes account of non-degree qualifications.

The process for obtaining these estimates is explained in Deloitte Access Economics (2015) Appendix E, p. 84.




research spending will eventually increase!® GDP by 1.75 percent to 1.84 percent. The
Deloitte Access Economics study applied this analysis to Australian data on the growth in
university research spending over the period 1984 to 2014, (an annual average of 4.7
percent per year from 1984 to 2009 and 4.3 percent over the period 2009 to 2013) and
concluded that the sustained increase in university research spending was adding 0.6
percent to GDP each year. The Deloitte Access Economics study also estimated that the
share of output attributable to the existing stock of knowledge generated by university
research was equivalent to approximately 10 percent of Australian GDP in 2014. %

We have not been able to reliably estimate a direct ‘return on investment’ on university
research as a comparator to the benefits implied by the growth accounting model due to
both conceptual difficulties and the limited amount of research on this subject in New
Zealand. It is conceptually difficult to calculate a conventional return on investment
because both the numerator (increased productivity) and the denominator (cost of the
stock of knowledge) are difficult to observe let alone measure for the following reasons:

e  University R&D spending in aggregate is typically a precursor to innovation that can
improve productivity but the timing and size of the resulting productivity gains
depends on both the potential improvement associated with the research and the
speed and breadth of the adoption by the relevant economic actors (businesses, public
sector etc.)

e The ‘cost’ of the stock of knowledge can be thought of as being augmented by R&D
spending (valued at cost) and depleted by ‘depreciation’ as ideas or processes become
obsolete. In practice there is limited historical data on R&D expenditure and no reliable
data on depreciation of the stock of knowledge.

However Deloitte Access Economics applied its model to the New Zealand economy and
estimated that:

the contribution of the total stock of higher education research in 2017 is
estimated to be approximately S26 billion. This corresponds to a share of output
attributable to university research activity of around 9% of GDP.?

3.2.5 Growth accounting conclusion

Application of the Deloitte Access Economics growth accounting model to New Zealand
data suggests that:

e The estimated contribution of past university education to GDP is between $8.6 billion
(steady-state) and $16.4 billion (short-term dynamic)

e Areasonable starting point for the estimated contribution of past and present
university research spending is probably about 0.3 to 0.4 percent of GDP.

18 The growth model predicts that the change in GDP will be a combination of the convergence rate, on average 14.9 percent between
the current output and the steady state for an increase in higher education research expenditure in a given year overlaid on the
ongoing adjustment to change in higher education expenditure in previous years.

19 The report does not quote the dollar amount of university research spending used in the analysis, but the statistic in the report that
university research spending is 0.6 percent of GDP suggests the current level of research spending is about AUD 10 billion per year.

20 Deloitte Access Economics, p. vii. And also p. 30, p. 34 and explained on p. 84.

2 ‘Universities New Zealand Economic impact of universities’ contribution to innovation, July 2018’, Deloitte Access Economics, page 4




Appendix A Graduate income premium census data

Tertiary graduates earn higher incomes than people with lower-level qualifications and also
have a higher likelihood of earning an income. Analysis of the Census data provides an
indication of the size of the premium, how it changes over the working lives of people and
how the premium and composition of the workforce have altered over the past 18 years.

Based on the 2018 Census, the average income premium?? for graduates (over people with
a secondary school education only) is about 39 to 52 percent for a bachelors degree, 63 to
84 percent for a post graduate degree, 69 to 86 percent for a masters degree and 108 to
129 percent for a doctorate. Figure 1 illustrates estimated average incomes by age cohort
and qualification group for people in the working age population in the 2018 Census.

The key points from Figure 1 are:

e  Average incomes for people with secondary school qualifications only (the benchmark
against which tertiary education incomes are assessed) are slightly below the average
income for working population with a positive income.

e Income premia for people with a tertiary education begin to emerge at age 25 to 29,
peak at age 40 to 49 and are sustained until 60 to 65.

This pattern suggests that the productivity gains from tertiary education take
approximately 20 years to be fully realised and are long-lasting. The Census data also
suggests that the share of people with a tertiary education earning a positive income is
about 6 percentage points higher than those with only secondary school qualifications. This
differential seems to have been stable since over the past three Censuses (2013, 2006 and
2001).

The premia are quoted as a range between incomes reported by those by aged 20 and over (lower level) to incomes reported by
those aged 15 and over. The growth accounting framework methodology developed by Deloitte Economics includes the share of the
population aged 15 and over. The lower end of the range is included to highlight the sensitivity of the income premium estimates to
income reported by the 15 to 19 year-old age group.




Figure 1 Average income by qualification
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Source: NZIER analysis of 2018 Census data

Comparison of the 2001, 2013 and 2018 Censuses suggests that the income premia for
people with tertiary education have fallen by about 18 to 23 percentage points for bachelor
degrees and about 8 to 22 percentage points for higher degrees since 2001. This effect
seems to have been more pronounced for people age 55 years and above. Over the same
period the proportion of the population covered by this analysis with a bachelor degree or
higher increased from about 11 percent to about 26 percent.
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Qualifications Table 2 below classified in broad groups because this was the grouping used in the 2001 Census.

Table 2 Comparison of graduate income premium — 2001, 2013 and 2018

Comparison of incomes for people with degree qualifications to people with secondary school qualifications in broad groups

Age band Level 4, 5 or 6 Certificate Bachelor or Level 7 Post-graduate and Honours, Masters
(years) or Doctorate

2001 2013 2001 2013 2018
All ages 15+ 30% 30% 28% 75% 62% 52% 109% 96% 87%
15to0 19 51% 44% 55% 86% 65% 164% 219% 83% 275%
20to 24 15% 24% 21% 20% 20% 23% 27% 26% 32%
25to0 29 11% 15% 16% 39% 31% 27% 46% 33% 38%
30to 34 15% 11% 17% 53% 35% 33% 63% 47% 49%
35to 39 16% 14% 12% 57% 40% 32% 74% 56% 54%
40to 44 15% 16% 12% 61% 44% 35% 82% 66% 59%
45to 49 14% 17% 15% 59% 46% 38% 80% 70% 64%
50 to 54 12% 16% 15% 60% 48% 38% 81% 75% 66%
55to 59 17% 15% 16% 74% 50% 40% 96% 79% 68%
60 to 64 17% 12% 16% 86% 48% 40% 116% 77% 69%
65 and over 12% 2% 3% 77% 43% 35% 103% 76% 60%
25-64 years 18% 15% 15% 53% 39% 32% 84% 63% 58%
20 -64 years 15% 22% 21% 55% 44% 37% 78% 75% 70%
20-65years+ 19% 18% 17% 59% 46% 39% 89% 77% 70%

Source: NZIER analysis of Census 2001, 2013 and 2018 data.



Table 3 Comparison of graduate income premium 2013 and 2018
Comparison of incomes for people with degree qualifications to people with secondary school qualifications

Age band Level 4 Certificate Level 5 and 6 Diploma  Bachelor degree and Post-graduate or Masters degree Doctorate
(years) Level 7 Honours degree

2013 2018 2013 2018 2013 2018 2013 2018
All ages 15+ 28% 25% 33% 30% 62% 52% 84% 81% 94% 86% 153% 129%
15to 19 55% 40% 27% 76% 65% 164% 48% 275% 148% 275%
20to 24 39% 23% 9% 19% 20% 23% 27% 35% 19% 20%
25to0 29 23% 20% 5% 11% 31% 27% 40% 45% 21% 24% 46% 55%
30to 34 16% 20% 6% 13% 35% 33% 51% 53% 39% 40% 66% 65%
35to 39 14% 12% 13% 13% 40% 32% 53% 54% 54% 51% 80% 69%
40to 44 14% 9% 18% 15% 44% 35% 57% 55% 66% 60% 100% 81%
45 to 49 12% 11% 23% 19% 46% 38% 60% 59% 69% 66% 114% 92%
50 to 54 10% 10% 23% 20% 48% 38% 64% 58% 72% 67% 122% 99%
55to 59 8% 10% 22% 22% 50% 40% 66% 59% 74% 70% 131% 106%
60 to 64 6% 11% 17% 20% 48% 40% 63% 59% 69% 67% 127% 114%
65 and over -5% -2% 8% 6% 43% 35% 56% 50% 65% 57% 123% 96%
25-64 years 13% 12% 18% 17% 39% 32% 54% 54% 60% 56% 111% 95%
20 -64 years 20% 18% 24% 23% 44% 37% 63% 64% 75% 69% 133% 115%
20-65years+  16% 15% 20% 19% 46% 39% 66% 65% 75% 69% 128% 108%

Source: NZIER analysis of Census 2013 and 2018 data.
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Appendix B Impact studies

B.1 Introduction

As noted in the introduction to this report, economic impact studies are another approach
that has been used to describe the ‘contribution of universities’ to the economy. Unlike the
two methods described in the report (which look at how university outputs contribute to
the economy), impact studies look at the direct and indirect effects of the use of resources
by the university.

The report ‘The impact of universities on the UK economy’? is an example of this approach.
24 However the approach has been widely used, often as part of the analysis of the case for
central or local government funding of infrastructure or incentives to a development
activity.

B.2 Method

The objective of the method is to estimate the full effect of the activity of an organisation
or project on the economy (as measured by GDP, income and employment) by calculating
the following impacts:

e Direct effects:

— Direct spending by the organisation on employees, capital equipment and the
operating surplus of the organisation

— Any new direct spending attracted to the economy by the organisation. For
universities in a national context this usually comprises fees and living expenses of
international students

e Indirect effects:

—  Spending by the organisation on goods and services that it uses to deliver its
services

—  Flow-on effects of these spending activities to other industries
e Induced effects:

— Spending on consumption goods and services by people employed by organisation
and industries supplying inputs to the organisation

—  Flow-on effects of these spending activities to other industries.

The direct effects can be calculated from the financial statements of the organisation.
However, the indirect and induced effects are estimated using multipliers derived from
input output matrices. The multipliers capture the supply and use of products and services
by one industry from all of the other industries in the economy. These multipliers represent
the recent historical average of goods and services transactions between industries rather

3 Kelly, U., I. McNicoll and J. White. 2014. The impact of universities on the UK economy, Universities UK.

2 Universities UK requested submissions on the suitability of its economic impact approach at the beginning of 2016 via a survey at
https://www.surveymonkey.co.uk/r/UUKCallforevidenceonimpactofukuniversities. A detailed comment on the survey question was
posted by Guy Jakeman of ACIL Consulting, and this is available at
https://www.researchgate.net/post/How can | measure the economic _impact of universities.



https://www.surveymonkey.co.uk/r/UUKCallforevidenceonimpactofukuniversities
https://www.researchgate.net/post/How_can_I_measure_the_economic_impact_of_universities
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than the marginal cost, and do not consider constraints on the supply of resources or
potential changes in prices.

The combined multipliers for indirect (Type 1) and induced (Type Il) effects can have a wide
range of values but often have values between 2 and 3. A multiplier of 2 for example is
shorthand for the input output relationship that on average each dollar of direct
expenditure by an industry was related to another dollar of expenditure in all of the other
industries in the economy.

Economic impact studies typically add the direct expenditure of the industry to the indirect
and induced expenditure (estimated from multipliers) and then describe this as the impact
of the industry.

Interpretation issues
There are two theoretical problems with this interpretation:

e It assumes that the goods and services purchased by the industry would not be used at
all if the industry did not exist and also that the industry can be scaled up to any size
without any change in the price of resources

e It does not acknowledge that the sum of the multiplier effects for each industry will
exceed the total aggregate output of the economy and therefore must overstate the
contribution of each industry.

In practice, central government decision-makers do not regard multiplier-based economic
impact analysis as a credible measure of the contribution to economy.

At best the multiplier analysis describes the ‘footprint’ of an industry at a point in time.




Appendix C Regional impact

C.1 Introduction

The analysis in the body of the report is focused on the long-term income and productivity
gains that can be attributed to the skills gained from university education and innovation
enabled by university research and development activity (a combination of original
research, improving access to international research and assisting with the application of
the research to local business or public sector issues). In this section we comment on the
contribution to ‘city or regional’ economies of direct spending that is attributable to
universities.

Regional economic impact analysis studies argue that spending associated with
organisations such as universities contributes to the economic activity of the cities in which
they are located through their employment of staff, expenditure on capital, attraction of
students from outside the city and retention of students who would arguably leave the city
to study in another city. Impact studies go on to apply multipliers to these direct spending
effects to calculate the ‘full economic contribution’ of universities to a ‘city or regional’
economy.

From a national perspective a substantial part of these direct spending ‘impacts’ are
effectively transfer payments.

C.2 Regional ‘direct’ economic impacts

However, in the following table we present estimates of both the direct spending by
universities and the spending by domestic students who are either retained in the region or
attracted from other regions.

The following table includes direct spending estimated as:

e  Direct spending by the university on employees, capital equipment? and the operating
surplus of the university

e Living expenses for domestic students remaining in the area and attracted to the area
(based on the number of domestic students enrolled multiplied by the university
advice to students on budgets for living expenses).

C.3 Regional indirect and induced impacts

Previous economic impact studies of university spending (in the mid-2000s) estimated the
value of the indirect and induced output from the university spending using multipliers
calculated from input-output tables. However, multiplier analysis over-states the reliance of
the flow-on activity on the initial expenditure as it does not net out alternative use of those
resources. Therefore, they describe the difference between the city/region economy as it is
now compared to a city/region economy without a university and also all the resources in
the city/region economy that are currently linked to the university in the city/region.

% We have used the maximum of depreciation or net capital additions as a proxy for capital spending.




Dwyer et al (2005) ¢ find multiplier model estimates are 180 percent to 500 percent higher
than Computable General Equilibrium (CGE) model estimates that do account for such
offsetting effects. Based on our previous experience with the NZIER CGE model, more
realistic multipliers are likely to be closer to 1.1 (in other words the ‘ripple effect’ of this
type of spend is about an additional 10 percent of the initial direct spend).

At your request we have considered how a multiplier analysis could be applied to the direct
university expenditure and spending by domestic students of each university on a
city/region basis.

This report applied the following multipliers to the expenditure by Auckland University and
students of Auckland University:

e Indirect activity; output multiplier of 1.6
e Induced activity (including indirect activity); output multiplier of 2.2.

If these multipliers were applied to our estimate of each university’s direct contribution to
the city/region a multiplier analysis would suggest the indirect and induced impacts listed in
the following table. As stated in the body of the report and explained in more detail in
Appendix A, these indirect and induced effects are at best a measure of the current
footprint of the university in the city/region. They cannot be added to calculate a national
total across cities/regions and they are not accepted by central government as a credible
argument for increased expenditure on university education or R&D.

Table 4 shows the calculated direct spending and multiplier estimates of indirect and
induced spending of each of New Zealand’s eight universities. Direct university spending is
all university expenditure on personnel, operating expenses and an estimate of capital
spending. Student spending is separated into three groups:

e domestic students whose home address before enrolment was in the university region
e  domestic students who came from out of region to study at the university

e international students.

26 See Dwyer, L, Forsyth, P and Spurr, R., 2005. Estimating the Impacts of Special Events on the Economy. Journal of Travel Research,

Vol 43, pp 351-359.




Table 4 Estimates of direct university spending and indirect and induced footprint
University spending (2021 annual reports) and estimated student spending in $ million

Description University of Auckland University of Massey Victoria University of Lincoln University of

Auckland University of Waikato? University?2 University of Canterbury University Otago?
Technology Wellington

University direct spending 1,181 408 274 545 495 440 123 782

Domestic students from the region 492 313 112 182 110 138 8 137

Domestic students outside the region 164 49 42 129 215 141 18 243

International students? 96 a7 24 39 21 18 8 20

Total student expenditure 752 409 179 351 345 296 35 400

Total direct expenditure 1,933 817 453 895 840 736 158 1,182

Economic footprint

Estimated Indirect footprint* 3,092 1,307 724 1,433 1,344 1,177 253 1,891
Estimated induced footprint® 4,252 1,797 996 1,970 1,848 1,619 347 2,601
Note:

1 Nearly all of the ‘direct’ spending attributable to the University of Waikato occurs in Hamilton.

2 The ‘direct’ spending attributable to Massey University is spread across its three campuses: Palmerston North, Wellington and Auckland.

3 Estimated spending by international students living in New Zealand.

4 The ‘Total direct’ spending attributable to Otago University occurs mainly in Dunedin with some expenditure in Wellington, Christchurch and Invercargill.

5 Estimated direct university and student expenditure plus estimated indirect effects on regional expenditure using a multiplier of 1.6.

6 Estimated direct university and student expenditure plus estimated indirect and induced effects on regional expenditure using a multiplier of 2.2

Source: NZIER analysis of data provided by Universities New Zealand and from university annual reports for 2021 and university accommodation information webpages.
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Table 5 shows the contribution of activity to attributable to the universities to regional
GDP. University activity that contributes to regional GDP is spending on people and capital
(as the maximum of depreciation or net capital additions) plus operating surplus and
estimated student spending excluding GST. This is a different measure of contribution to
the regional economy from the expenditure footprint measure shown in the previous table.

For those universities with campuses in multiple regions:

e  University salary wages, depreciation and operating surplus are allocated to campuses
in proportion to the share of university FTE at each campus as reported by the
universities to Universities New Zealand — Te Pokai Tara

e Spending by domestic students is allocated to campuses in proportion to domestic
student headcount at each campus?’ as reported by the universities to Universities
New Zealand — Te Pokai Tara In 201828, Spending by international students is allocated
to the ‘home’ campus. We estimate student spending by multiplying the number of
equivalent full-time students (EFTS) by the estimated expenditure per student.

2 This approach is applied to Massy University distance learning students.
28 We have not been able to obtain updated data for 2021.




Table 5 University and student spending that contributes directly to regional GDP — 2021
University salary and wages, maximum of depreciation or net capital additions, and operating surplus (from 2021 annual reports) plus estimated student spending in $ million

Description Auckland Waikato Bay of Plenty Manawatu- Wellington Canterbury Otago Southland
WELEELT

University of Auckland 1,698

Auckland University of Technology 722

University of Waikato? 393 27

Massey University? 199 398 116

Victoria University of Wellington 674

University of Canterbury 560

Lincoln University 117

University of Otago? 3 47 48 791 2

Total direct contribution 2,623 393 27 398 837 725 791 2

Regional GDP 107,754 23,914 15,833 10,709 37,107 35,392 12,658 5,826

Total direct/GDP 2.4% 1.6% 0.2% 3.7% 2.3% 2.0% 6.3% 0.0%

Note:

1 University of Waikato’s direct contribution is allocated between its Hamilton (Waikato region) (94.3%) and Tauranga (Bay of Plenty) (5.7%) campuses.
2 Massey University’s direct contribution is allocated between its Palmerston North (Manawatu-Wanganui region) (64.4%), Auckland (21.0%) and Wellington (14.6%) campuses.
3 Otago University’s direct contribution is allocated between its Dunedin (87.4%), Auckland (0.4%) Christchurch (6.1%), Wellington (5.7%) and Invercargill (Southland) (0.4%) campuses.

Source: NZIER analysis of data provided by Universities New Zealand and gathered from university accommodation information webpages
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